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1) Measure approximately 35 -75 mg, or the desired amount of dry catalyst powder, and grind with a mortar and pestle for ~ 3-5 minutes to obtain a fine powder. 2) Clean and dry a pellet die set (base, die: 20 mm x 0.05 mm clearance, plunger: 20 mm, and discs). Prepare the die by fitting the die onto the base, inserting one of the discs, and placing a piece of circular mica in the bottom of the die such that the powder will rest on top of the mica and not the base of the die. The mica is critical in preventing the ultra-thin pellet from sticking to the base and the plunger. 3) Slowly pour the catalyst powder into the die. It is important that the powder be uniformly spread over the mica surface, because once this step is completed, it is difficult to change the uniformity of the sample. Uniform spreading can be achieved by spinning the die while intermittently adding sample. The spinning motion should act to spread the powder evenly over the mica. During this step, check frequently inside the die to make sure that sample covers the whole area of the mica without leaving any empty space on it. 4) Further distribute the sample uniformly by tapping the side of the die with the plunger to create small vibrations to help level out the sample. By the end of this step, there should appear to be a powdered surface distributed uniformly without any discrete lines or visible irregularities. 5) Carefully place another piece of circular mica inside the die such that it covers the powder. This piece should be a disk with the same diameter of the plunger. Make sure that placing this mica piece over the sample does not disrupt the sample uniformity. 6) Insert the second disc, followed by the plunger, slowly and carefully into the die until it rests on top of the mica. Allow the disc and plunger to fall under their own weight. Rapid movement of the pieces will cause air to rush out and blow the sample powder around. 7) Transfer the die along with the base and plunger to a hydraulic laboratory press (Carver or similar). 8) Apply pressure to 10,000 -15,000 psi and hold for 15 -30 minutes, or as needed to produce a self-supporting wafer.
Check the pressure every few minutes and increase as needed. Release the pressure of the press. 9) Remove the die from the press and place a piece of tape over the plunger to ensure that it does not move when the die is turned upside down. 10) Turn the die upside down. Carefully remove the base from the die and then push the plunger to elevate the sample pellet out of from the die. 11) Carefully remove the sample pellet with the mica from the die by pushing the mica with a spatula onto a piece of weighing paper. 12) Separate the sample pellet from the mica with the spatula and remove the mica from the weighing paper. 13) Measure the total weight of the sample pellet along with the weighing paper. 14) Place the sample pellet into the notched area of the sample holder as shown in Fig. S2 . The notched section should be able to hold the entire pellet. 15) Measure the weight of the weighing paper to obtain the weight of the sample pellet.
A video demonstration on how to prepare an IR wafer can be found online at https://www.youtube.com/watch?v=-VjtICdSzGk.
